2*4	SOIL AND THE FARMER
How Transportation by Glaciers Improves the Soil
Glaciers, as well as rivers, may deposit good soil. One of the most
characteristic actions of icesheets is that they scour off the hilltops and
deposit the materials thus obtained at other points which may be far
away. This "drift" material, as it is called, consists of fine soil mingled
with boulders. It often is deposited in low places and tends to fill up the
hollows. The transported soil thus formed is improved by the mixture
of materials from one region with those from another. This is especially
true where drift from a limestone area is brought into a region of sand-
stone. The following table, prepared by Professor R. H. Whitbeck.
shows the difference between the average yield per acre of crops in the
small "driftless" part of Wisconsin and in adjacent counties where the ice-
sheet did its work.
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In every case the glaciated soil yields a larger return. The reason is
that the driftless areas have a poor sandy residual soil, whereas the glaciers
fertilized the adjacent counties by large quantities of drift from limestone
areas. It is as if the farmers had brought lime for fertilizer. The pres-
ence of such fertilizers is worth millions of dollars to many glaciated
regions. Professor Whitbeck estimates that Wisconsin benefits thereby
to the extent of at least $50,000,000 per year. Because of this extra income
Wisconsin has better roads, better schools, and a better university than
would be possible otherwise.
In regions such as eastern Canada and Finland, however, the glaciers
in many sections scraped away the good soil, leaving only bare rock.
Where the material thus scraped up has been deposited, it is often so full
of stones as to be of little use for farming.
Humus and Soil Nitrates
No matter how excellent the texture of a soil may be, or how diverse
the sources from which it comes, a soil is useless unless it contains nitrates.
These compounds of nitrogen are absolutely essential to the formation of
protoplasm, which is the basic material of all life. They are formed by
combining atmospheric nitrogen with oxygen, hydrogen, and some ele-
ment such as sodium or potassium. No animal can make this combina-
tion for itself, and most plants cannot do it. The chief makers of nitrates

